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157] - _ABSTRACT
COOR;
R | N ==
N/
N—(CHz),—N
-\
Rs N = R2

wherein |

R 1s straight or branched alkyl of 1 to 4 carbon atoms;

R 1s hydrogen, halogen, amino, nitro, alkoxy of 1 to 3
carbon atoms, —COORg, 3-methyl or 4-methyl;

R4 and Rs are each alkyl of 1 to 4 carbon atoms or,
together with each other and the nitrogen atom to
which they are attached, piperidino, pyrrolidino or
morpholino; |

Re1s alkyl of 1 to 3 carbon atoms and

nis2or3;

and non-toxic, pharmacologically acceptable acid addi-
tion salts thereof. The compounds as well as their salts

- are useful as sleep potentiators and blood circulation

enhancers.

6 Claims, No Drawings
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S-ANILINO-1,2 3-TRIAZOLE-4-CARBOXYLIC
ACID COMPOUNDS

This invention relates to novel dertvatives of anilino-
1,2,3-trtazole and acid addition salts thereof. to s
method of preparing these compounds, to pharmaceuti-
cal compositions containing them as active ingredients,
and to methods of using them as sleep-potentiators and
circulation enhancers.

More particularly, the present invention relates to a
novel class of compounds represented by the generic
formula

COOR (1)
R4 | N =
| /
N—(CH3j),,—N
/ \
Rz N =\ R>
NH
Rj
where_in

Ry 1s straight or branched alkyl of 1 to 4 carbon
atoms; | | | |

R, is hydrogen, halogen, amino, nitro, alkoxy of 1 to
3 carbon atoms, —COORg, 3-methy!l or 4-methyl:

R31s hydrogen or halogen;

R4 and Rs are each alkyl of 1 to 4 carbon atoms or,
together with each other and the nitrogen atom to
which they are attached, piperidino, pyrrolidino or
morpholino;

Rg 1s alkyl of 1 to 3 carbon atoms; and

nis 2 or 3;
and non-toxic, pharmacologically acceptable acid addi-
tion salts thereof.

A preterred subgenus thereunder is constituted by
compounds of the formula

COOR, (fa)

R_(CHE}H_N

wherein

R 1s dimethylamino, diethylamino, piperidino or mor-
pholino;

R 1s straight or branched alkyl of 1 to 4 carbon
atoms;

R; 18 hydrogen, chlorine, 3-methyl, 4-methyl, me-
thoxy, nitro, amino, methoxycarbonyvl, 4-fluoro or 4-
bromo;

R31s hydrogen or chlorine; and

nis 2 or 3:
and non-toxic, pharmacologically acceptable acid addi-
tion salts thereof.

A particularly preferred subgenus is constituted by

those compounds of the formula la
wherein
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R. R>, Ryand n have the same meanings as in formula
[a. and

Ry 1s methyl, ethyl or n-butyl.
and non-toxic. pharmacologically acceptable acid addi-
tion salts thereof. - |

An espectally preferred subgenus 1s constituted by
those compounds of the formula Ia
wherein )

R is dimethylamino or diethylamino:

R 18 methyl or n-butyl;

R is methyl, 4-chloro or 4-bromo;

R:1s hydrogen; and

nis 2 or 3:
and ' non-toxic, pharmacologically acceptable acid addi-
tion salts thereof. |

The compounds embraced by formula I above may
be prepared by the method represented by the follow-
ing schematic reaction seguence:

COOR,; COOR, |
AR
> N
\ >
N = R>
NH
(-}
H R s
(1)
(11) |
| /R4
[l ~ X—(CH>),—N = |
R

{1V

Thus, a triazole derivative of the formula 111, wherein
R, Roand Rj have the meanings previously defined, is
reacted with a compound of the formula IV wherein Ry
and Rs have the meanings previously defined and X is
halogen. The reaction is preferably performed in an
aprotic polar solvent in the presence of a base such as
sodium carbonate. The optimum reaction period and
reaction temperature depend upon the nature of substit-
uents R to Rsand X, and may vary over a wide range.

The starting compounds of the formula III, some of
which are known, are obtained by subjecting a corre-
sponding l-phenyl-5-amino-1H-1,2,3-triazol-4-carboxy-
lic acid ester of the formula Il to a Dimroth rearrange-
ment [Annalen 364, 183 (1909); and 459, 39 (1927)].

This rearrangement is brought about by simply heat-
ing compound II with a polar solvent, particularly
when a base is added. which means that the reaction of
the compound of the formulas I and IV may most
advantageously obe effected by using the l-phenyl-5-
amino-1H-1,2,3-triazol-4-carboxylic acid ester of the
formula I without isolation of the compound of the
general formula Il formed by the rearrangement.

The compounds embraced by formula I are basic and
therefore form addition salts with inorganic or organic
acids. Examples of non-toxic, pharmacologically ac-
ceptable acid addition salts are those formed with hy-
drochloric acid, hydrobromic acid, hydroiodic acid,
hydrofluoric acid, sulfuric acid, phosphoric acid, nitric
acid, acetic acid, propionic acid, butyric acid, caproic
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- acid, valeric acid, oxalic acid, malonic acid, succinic
acid, malelc acid, fumaric acid, lactic acid, tartaric acid,
citric acid, malic acid, benzoic acid, p-hydroxy-benzoic

~ acid, p-aminobenzoic acid, phthalic acid, cinnamic acid,
. salicylic acid, ascorbic acid, methanesulfonic acid, 8-
-+ chlorotheophylline or the like.
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ether at stepwisely increasing pH values. After evapora-
tion of those ether phases shown to be pure by thin-

- layer chromatography, the residue was dissolved n a

The following examples illustrate the present mven-

tion and will enable- others skilled:in: the. art: to. under-

stand it more complete]y It should:be understood, how- -

ever, that the invention is not hmzted solely to the par-
tlcular examples gwen below.

EXAMPLE ]

| - Butyl
-2-(3- piperldlno -propyl)-5- (4—-t01ylam1no) -2H-1.2,3-
triazole-4 carboxylate hydrochloride

| _CO@“""H-C.;HQ
- NZI=/
-/
N=—({CH»)3;—N
~N={

- NH

H(

CH>

‘A mixture consisting of 8.2 gm (0.03 mol) of n-butyl
1-(4-tolyD)-5-amino-1H-1,2,3-triazole-4-carboxylate, 100
'ml of absolute dimethyl formamide and 14.6 gm (0.09
mol) of 3-chloropiperidino-propane was stirred at 100°
C. for 4 hours. The resulting solution was then evapo-
rated in vacuo, the residue was dissolved in 2N-hydro-
chloric acid, and the acid solution was fractionally ex-
tracted with ether at stepwisely increasing pH values.
The ether extracts with a pH of 5 were isolated and

evaporated, the residue was dissolved in ethanol, and
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the hydrochloride ‘was precipitated with ethereal hy-

drochloric acid. The hydrochloride was then fraction-

- ally re-precipitated from alcohol/ ether.

1.9 gm of the desired compound was obtained, corre-

sponding to 14.6% of theory, w1th a melting point of

148° C.

_"EXAMPLE 2

| n~_Bi1tyl
- 2-(3-dimethylamino-propyl)-5-(4-bromophenylamino)-
- 2H-1,2,3-triazole-4-carboxylate hydrochloride

A mixture consisting of 8.5 gm (0.025 mol) of n-butyl
1-(4-bromophenyl)-5-amino-1H-1,2,3-triazole-4-car-
‘boxylate, 100 mi of absolute dimethylformamide and 9.1
gm (0.075 mol) of 1-chloro-3-(IN,N- dlmethylammo)
.propane was reacted and worked up as in Example 1.
1.5. gm of the desired compound were obtained, corre-

:sponding to 13% of theory, with a melting point of 158°

| EXAMPLE 3

~ n-Butyl |
2-(2-dimethylamino-ethyl)-3-(4-chlorophenylamino)-
| 2H-1,2,3-triazole-4-carquylate hydrochloride

- A mixture consisting of 6.0 gm (0.02 mol) of n-butyl
1-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of absolute dimethylformamide and 4.3
gm (0.04 mol) of i-chloro-2-dimethylamino-ethane was
reacted as in Example 1, the reaction mixture was evap-
orated, the residue was dissolved in 2N hydrochloric
acid and water, and the solution was extracted with
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little isopropanol, the solution was acidified with ethe-
real hydrochloric acid, and the hydrochloride was. pre-
cipitated with ethyl acetate. After recrystalhization from
ethanol, 0.8 gm of the destred compound. correspond-
ing to 9.9% of theory, was obtained with a melting
point.of 171° C.

- EXAMPLE 4

n-Butyl =
21-(2- dlmethyldmmo ethyl)-5-(4- chlorophenylamino)-
2H-1, 23 3+ II‘IdZOlE‘-—4 c,arb{}xvlate hydrochloride

pher.hy rammo) lH 1 A trlaquf: 4_ L_a_r,boxyldte S were
added to. a solution. of 2 gm (0:05 mol) of sodium hy-
droxide in 40.ml of distilled water. and the mixture was
stirred at room temperature for 30 minutes. 60 m], of
toluene and 10 mg of 18-crown-6-ether were added to.
the resulting deacetylated compound, and then 3.3 gm
(0.024 mol) of diethyiaminoethyl chloride were added
dropwise thereto over a period of 2 minutes. The mix-
ture was then stirred at room temperature for one hour,
another 3.3 gm (0.024 mol) of diethylaminoethyl chle-

ride were added dropwise thereto, and the resulting

mixture was stirred for one hour at 35° to 40° C. and
then for one hour at 60° C.. |

The toluene and water phases were separdted and the
toluene phase was extracted first with water and then
with water/2N hydrochloric acid. Three phases were
thus formed, namely toluene, water and oil. The oil was
separated, dissolved in 2N hydrochloric acid, and the
solution was extracted several times with ether. The
toluene and ether phases were discarded. The water
phases were combined and extracted with ether at step-
wisely increasing pH values. The ether with a pH of 5
was dried over sodium sulfate, evaporated 1n vacuo and
the residue was dissolved 1n a little ethyl acetate.

The hydrochloride was. precipitated with ethereal
hydrochloric acid and recrystallized from isopropanol.
- 1.6. gm of the desired compound were obtained, cor-
responding to 14 5% of theory, with a melting point of

170" C.

- EXAMPLE 5

Ethyl
2- (2 diethylamino-ethyl-5-(4-chlorophenylamino)-2H-
1,2,3-triazole-4-carboxylate hydrochloride

A mixture conmstmg of 5.4 gm (0.02 mol) of ethyll
1-(4-chlorophenyl-3-amino-1H-1,2,3-trazole-4-car-
boxylate, 100 ml of absolute dimethyl formamide and
5.4 gm (0.04 mol) of diethylaminoethyl chloride was
reacted and worked up as in Example 3.

1.4 gm of the desired compound were obtained, cor-
responding to 17.4% of theory, with a melting point of
178° C. |

- EXAMPLE 6

- Ethyl
2-(3-morpholino-propyl)-3- (4-Lh10r0phenyldmmo 2H-
1,2,3-triazole-4-carboxylate hydrochloride

A mixture consisting of 5.4 gm (0.02 mol) of ethyl
1-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of absolute dimethyl formamide and
8.9 gm (0.05 mol) of 1-chloro-3-morpholino-propane
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was reacted as in Example 1, the resulting solution was
evaporated, and the residue was dissolved in 2N hydro-
chloric acid and water. The solution was extracted with
ether at stepwisely increasing pH values up to pH 9, and
the ether phases shown to the pure by thin-layer chro-
matography were combined, dried over sodium sulfate

and evaporated in vacuo. The residue was dissolved in
chloroform, the solution was acidified with ethereal
hydrochloric acid, and the hydrochloride was precipi-

tated with ether and re-crystallized twice from ethanol.
0.8 gm, corresponding to 9.3% of theory, ot the desired
compound was obtained; melting point 223" C.

EXAMPLE 7

Methyl
2-(2-diethylamino-ethyi)-5-(4-chlorophenylamino)-2H-
1,2,3-triazole-4-carboxylate hydrochloride

A mixture of consisting of 5.1 gm (0.02 mol) of
methyl 1-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-
carboxylate, 50 mi of absolute dimethyl formamide and
2.1 gm (0.02 mol) of anhydrous sodium carbonate was
stirred at room temperature for 5 minutes. 2.7 gm (0.02
mol) of 1-diethyl-amino-3-chloro-ethane were added,
the mixture was stirred at 100° C. for 3 hours, and then

the solvent was evaporated in vauco. The residue was

dissolved in 2N hydrochloric acid, the solution was

fractionally extracted with ether at pH 2 to pH 6, and -

the ether phases shown to be pure by thin-layer
chromotography were combined, dried over sodium
sulfate and evaporated in vacuo. The residue was dis-
solved in a little methanol, the solution was acidified
with ethereal hydrochloric acid, and the hydrochloride
was precipitated with ether.

2.4 gm of the desired compound were obtained, cor-

responding to 30.9% of theory, with a melting point of
180° C. |

EXAMPLE &

Methyl
2-(3-diethylamino-propyl)-5-(4-chlorophenylamino)-
2H-1,2,3-trazole-4-carboxylate hydrochloride

A mixture consisting of 5.1 gm (0.02 mol) of methyl
1-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of absolute dimethyl formamide and
7.5 gm (0.05 mol) of 1-chloro-3-diethylamino-propane
was reacted analogous to Example 1, the reaction mix-
ture was evaporated in vacuo, the residue was dissolved
in 2N hydrochloric acid, and the solution was fraction-
“ally extracted with ether at stepwisely increasing pH
values. After evaporation of the ether phases which
were shown to be identical and pure by thin-layer chro-
matography, the residue was dissolved in ethyl acetate,
and the hydrochloride was precipitated with ethereal
hydrochloric acid and recrystallized twice, yielding 1.1
gm of the desired compound, corresponding to 13.7%
of theory; melting point 181° C. |

EXAMPLE 9

Methyl
2-(3-dimethylammo-propyl)-5-(4-chlorophenylamino)-
2H-1 ,2,3-_tria:;ole-4-carb0xy]late hydrochloride

A mixture consisting of 5.1 gm (0.02 mol) of methyl
[-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of absolute dimethyl formamide and
6.1 gm (0.05 mol) of 1-chloro-3-dimethylamino-propane
was reacted and worked up as in Example 8.
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6

1.4 gm (18.7% of theory) of the desired compound
were obtained; melting point 197" C.

EXAMPLE 10

Methyl
2-(3-morpholino-propyl)-5-(4-chlorophenylamino)-2H-
1,2,3-tritazole-4-carboxylate hydrochloride

A mixture consisting 7.6 gm (0.03 mol) of methyl
1-(4-chlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of absolute dimethylformamide and
16.2 gm (0.09 mol) of 1-chloro-3-morpholino-propane

~was reacted and worked up as in Example 1.

1.0 gm (8% of theory) of the desired compound was
obtained; melting point 217" C.

EXAMPLE 11 -

Methyl
2-(2-diethylamino-ethyl)-3-(4-fluorophenylamino)-2H-
1,2,3-triazole-4-carboxylate hydrochloride

A mixture consisting of 4.7 gm (0.02 mol) of methyl
1-(4-fluorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 70 mi of absolute dimethyl formamide and 8.1
gm (0.06 mol) of 1l-chloro-2-diethylamino-ethane was
reacted as in Example 1. The reaction mixture was then
evaporated m vacuo and the residue was dissolved in
2N hydrochloric acid. The solution was extracted with
chloroform, filtered through activated charcoal, dried
over sodium sulfate, and the chlorotorm was distilled
off in vacuo. After recrystallization from isopropanol,
1.5 gm (20.2% of theory) of the desired compound were
obtained; melting point 179° C.

EXAMPLE 12

‘Methyi |
2-(2-diethylamino-ethyl)-5-(4-bromophenylamino)-2H-
1,2,3-trtazole-4-carboxylate hvdrochloride

A mixture consisting of 6.5 gm (0.022 mol) of methyl
1-(4-bromophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 100 ml of dimethylformamide and 8.9 gm
(0.066 mol) of 1-chloro-2-diethylamino-ethane was re-
acted and worked up as in Example 11.

2.3 gm of the desired compound were obtained
(24.2% of theory); melting point 199° C.

EXAMPLE 13

Methyl
2-(2-diethylamino-ethyl)-5-(3-chloro-4-methyl-
phenylamino)-2H-1,2,3-triazole-3-carboxylate

hydrochlonde

A mixture consisting of 5 gm (0.019 mol) of methyl
1-(3-chloro-4-methylphenyl)-5-amino-1H-1,2,3-triazole-
4-carboxylate, 100 ml of absolute dimethylformamide
and 7.7 gm (0.057 mol) of 1-chloro-2-diethylamino-
ethane was reacted and worked up as in Example 9.

1.0 gm (corresponding to 13.1% fo theory) of the
desired compound eas obtained; melting point 182° C.

EXAMPLE 14

Methyl |
2-(2-diethylamino-ethyl)-3-(3,4-dichlorophenylamino)-
2H-1,2,3-tnnazole-4-carboxylate maleate

A mixture consisting of 8.6 gm (0.03 mol) of methy!
1-(3,4-dichloropheynyl)-5-amino-1H-1,2,3-triazole-4-
carboxylate, 100 m! of absolute dimethylformamide, 8.1
gm (0.06 mol) of 1-chloro-2-diethylamino-ethane and 10
mg of 18-crown-6-ether was reacted as in Example 1.




~ and evaporated in vacuo. The residue was dissolved in

 2-(3-diethylamino-propyl)-5-(3,4-dichlrophenylamino)-

~ ture for 16 hours. The solvent was then distilled off in

7

- The reaction mixture was evaporated in vacuo and the

."._I‘ESIdLIE was stirred with 2N sodium hydroxide. The

-_mlxturc was then extracted with chloroform, slowly

suction- filtered through aluminum oxide and charcoal, :

‘ethanol, the solution was acidified with ethanolic maleic
‘acid, and the maleate was prcc1p1tatcd with ether.

1.0 gm of the desired compound (corresponding to
6. 6% of thcory) was obtamcd mc]tmg point 135° C.

EXA MPLE l‘i
- Mcthyl

10

2H-1,2,3-triazole-4-carboxylate oxalate 15

5.8 gm (0.02 mol) of methyl 1-(3,4-dichlorophenyl)-5-
- amino-1H-1,2,3-triazole-4-carboxylate were introduced
into 80 ml of absolute dimethyl formamide, and 0.8 gm
of a 55% sodium hydride dispersion was added in 20
~ batches. A clear solution was thus formed, and the
~‘temperature rose from 20° C. to 25° C. Then, 3 gm (0.02
- mol) of 1-chloro-3-diethylaminopropane were added,
and the resulting mixture was stirred at room tempera- )5
vacuo, the residue was stirred with 2N hydrochloric
acid, and the undissolved matter was suction-filtered
off. The filtrate was fractionally extracted with ether at
- stepwisely mcrcasmg pH values, and the ether phases
]_.found to be pure by thin-layer chromatogrdphy were
combined, dried over sodium sulfate and evaporated in
vacuo. The residue was dissolved in ethanol, the solu-
tion was acidified with ethanolic oxalic acid, and the

precipitated oxalate was recrystallized from ethanol.
1.2 gm (12.3% of theory) of the desired compound
were obtained; melting point 148° C.

EXAMPLE 16

- Methyl
2-(2-diethylamino-ethyl)-5-(3,5- dlchlorophcnylammo)
- 2H-1,2,3-triazole-4-carboxylate hydrochloride

30

35

40

A mixture consisting of 5.8 gm (0.02 mol) methyl 45
1-(3,5-dichlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-

. boxylate, 80 ml of absolute dimethylformamide, 0.8 gm

of 55% sodium hydride dispersion, 2.7 gm (0.02 mol) of

1-chloro-2-diethylaminoethane and 10 mg of 18-crown-

- 6-ether was reacted and worked up as in Example 15. 350
1.5 gm (15.8% of theory) of the desired compound
- were obtained; mcltmg point 188” C.
' EXAMPLE 17
Methy] >

2-(3- dicthylammo -propyl)-5-(3,5-dichloro--
phcnylammo) 2H-1,2,3-triazole- 4—carboxylatc
hydrochlonde

A mlxturc con31stmg of 5.8 gm (0.02 mol) of methyl 60
1-(3,5- dichlorophenyl)-5-amino-1H-1,2,3-triazole-4-car-
boxylate, 80 ml of absolute dlmcthylformamldc, 0.8 gm
of sodium hydride dispersion and 3.0 gm (0.02 mol) of
- l-chloro-3-diethylamino-propane was reacted and ¢4

worked up as in Example 15. |
0.9 gm (9. 2% of theory) of the desired compound was
.':obtamcd mcltmg point 158° C.

4,505,912
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EXAMPLE 18

| Methyl
2- (2 dlethylammo ethyl)-5-(3,4- dlchlorophcnylamlno)
2H-1,2,3-triazole- 4-carboxylatc hydrochloride

5.8 gm (0.02 mol) of methyl 1-(3, 4-d1chlor0phcnyl)-5-
amino-1H-1,2,3-triazole-4-carboxylate ~were  stirred
with 2.3 gm (0.02 mol) of potassium tert. butoxide in 100
m] of absolute dimethyl formamide for 1 hour at 100° C.
The mixture was then cooled to 20° C., and 2.2 gm (0.02
mol) of 1-chloro-2-dimethylamino-ethane were added
thereto. The resulting mixture was stirred at 100° to
120° C. for 3 hours, the solvent was then distilled off in
vacuo, and the residue was-dissolved in 2N hydrochlo-
ric acid. The solution was fractionally extracted with
ether, the desired ether phases were dried and evapo-
rated 1n vacuo, and the residue was dissolved in ethanol. .
The solution was acidified with ethereal HCI, the hy-
drochloride was precipitated with ether, and the crys-
tals were recrystallized twice from alcohol. -

0.3 gm (4% of theory) of the dcsucd compound was
obtained; mcltmg point 200° C.

EXAMPLE 19

| Methyl N
2- (2-d1mcthylam1no—cthyl)5 (3, S-dlchloro—
| phcnylammo)-ZH-lH 1,2,3-tnazole-4-carboxylate
| hydrochloride

J. 8 gm (0. 02 mol) of methyl 1-(3,5- dlchlorophcnyl) 5-
amino-1H-1,2 3-triazole-4-carboxylate were added to
100 ml of absolute dimethyl formamide and reacted
with 2.3 gm (0.02 mol) of potassium tert. butoxide and
2.2 gm (0.02 mol) of 1-chloro-2-dimethylamino-ethane,
and the reaction mixture was worked up, as described in

- Example 18.

0.3 gm (4% of theory) of the dcsucd compound was

‘obtained; melting point 212° C.

EXAMPLE 20

Methyl
2-(2- dlmcthylammo ethyl)-35- (4—-chlorophcnylamlno)
~ 2H-1,2,3-triazole-4-carboxylate hydrochloride

5.1 gm (0.02 mol) of methyl 1-(4-chlorophenyl)-5-
amino-1H-1,2,3-triazole-4-carboxylate were added to
100 ml of absolute dimethylformamide and reacted with
2.3 gm (0.02 mol) of potassium tert. butoxide and 2.2 gm
(0.02 mol) of 1-chloro-2-dimethylamino-ethane, and
worked up as in Example 18. |

0.8 gm (11% of theory) of the desired compound was
obtained; melting point 205° C. | |

EXAMPLE 21

Methyl
2-(2-diethylamino-ethyl)-5- (4—mcthoxyphenylam1no)
2H-1,2,3-triazole-4-carboxylate hydrochloride

10.0 gm (0.04 mol) of methyl 1-(4-methoxyphenyl)-5-
amino-1H-1,2,3-triazole-4-carboxylate were added to
200 ml of absolute dimethylformamide and reacted with
4.5 gm (0.04 mol) of potassium tert. butoxide and 5.4 gm
(0.04 mol) of I1-chloro-2-diethylamino-ethane, and
worked up as in Example 18.

1.2 gm (7.8% of theory) of the desired compound
were obtained; melting point 145° C. |



4,505,912

o
EXAMPLE 22

8.7 gm (0.04 mol) of methyl 1-phenyl-5-amino-1H-
1,2.3-triazole-4-carboxvlate were added to 150 ml of
absolute dimethylformamide and reacted with 4.5 gm
(0.04 mol) of potassium tert. butoxide and 5.5 gm (0.04
mol) of 1-chloro-2-diethylamino-ethane, and worked up
as in Example 18, except that the base was dissolved in
isopropanol, and the salt was: formed with ethereal HCI
and precipitated with ethyl acetate. The crystals were
re-precipitated from ethanol/ether.

10

2.3 gm (16% of theory) of the desired compound

were obtained; melting point 1507 C.

"EXAMPLE 23

Methyl -
2-(2- dlmethylammo ethyl)-51-(3-chloro-4-methyl-
phenylamino)-2H-1,2,3-triazole-4-carboxylate
| hydrochloride

5.4 gm (0.02 mol) of methyl 1-(3-chloro-4-methyl-
phenyl)-5-amino-1H-1,2,3-triazole-4-carboxylate were
introduced into 100 ml of absolute dimethylformamide
and reacted with 2.3 gm (0:02 mol) of potassium tert.
butoxide and 2.2 gm (0.02 mol) of l-chloro-2-dime-
thylamino-ethane, and worked up as described in Exam-
ple 22 or 18. . .

0.7 gm (9.35% ot theory) of the desired compound
was obtained; melting point 191° C.

EXAMPLE 24
~ Methyl

2- (2 diethylamino-ethyl)-5-(4-nitrophenylamino)-2H-
- 1,2,3- _trlazole -4-carboxylate hydrochioride

43.4 gm (0.165 mol) of methyl 1-(4-nitr0’phenyl)¥5-'

amino-1H-1,2,3-triazole-4-carboxylate were introduced
into 300 m! of absolute dimethylformamide and reacted
with 18.5 gm (0.165 mol) of potassium tert. butoxide and
22.35 gm (0.165 mol) of 1-chloro-2-diethylamino-ethane
as in Example 18. Then, the solvent was distilled off,
and the residue was dissolved in 2N hydrochloric acid.
Fractional precipitation was effected with 2N sodium
hydroxide. The base was suction-filtered off and dis-
solved in ethanol, and the salt was prempltated with
ethereal HCI.

4.6 gm (7% of theory) of the desired compound were
obtained; meltmg point 1957 C

| EXAMPLE 25

Methyi
2- (2 diethylammo ethyl)-5-(4-aminophenylamino)-2H-
1,2,3-triazole-4-carboxylate dihydrochloride

4.2 gm (0.01 mol) of methyl 2-(2-diethylaminoethyl)-
d-(4-nitrophenylamino)-2H-1, 2,3-triazole- 4-carboxylate
were hydrogenated in 80 mi of methanol at 20° C. and
at a pressure of 5 bar hydrogen in an autoclave in the
pressence of Raney nickel. After the hydrogen uptake

had ceased, the catalyst was removed by suction filtra-

tion, the filtrate was evaporated in vacuo, and the resi-
due was dissoived in ethanol. The salt was precipitated
with ethereal HCl and re-—precinitated

ethanol/ether. | |

from

0.4 gm (10% of theory) of the deslred compound was

obtained:; melting point 162° C.
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EXAMPLE 26

Methyl
2-(2- dtethylammo ethyl)-3-(4-methoxycarbonyl-
phenylammo) -2H-1,2,3-triazole-4-carboxylate
hydrochloride

11.0 gm (0.04 mol) 1-(4-methoxycarbonylphenyl)-5-
amino-1H-1,2,3-triazole-4-carboxylate were introduced
into 150 ml of absolute dimethylformamide and reacted
with 4.5 gm (0.04 mol) of potassium tert. butoxide and
5.4 gm (0.04 mol) of 1-chloro-2-diethylamino-ethane,
and worked up as in Example 27.

2.4 gm (14.6% of theory of the desired compound
were obtained: melting point 194" C.

Using the procedures described in Examples 1 to 26.
the following end products of the tormula

Ry
AN

N-—CH- —‘Cl"{‘a-—"\ I
/
Rs R -

were also prepared:

COOR

R4

) ‘\ o
E x- N-— M.p "C.
ample ~ / {hvdro-
No. Rs - Ry R> Rz chlonde)
27 (CoHs)N—  —CH(CHzp Cl H 152
28 (CrHs)HN— —CH(CH2)» Cl Cl 207
29 /_\ —CH(CH?z)> Ci Cl 237
~— N O
30 (CoHs)2N— ([:H_: | H Cl 168
—CH—CH>—CHj
il (CoHsp:N— ?H; Ct (I 31(]
| —CH=-CH>~—CH;
32 /_\ (':H_?. Cl Ci 182
—N 0. —CH—CH>—CH:
33 (CaHs):N— —CH(CH»y)» H Br 191
34 /_._._\ —CH{CH3:)> H Br 253
- N . 0O
35 (CrHs)y N~ (I:H_: HH  Br
—(CH—CH->—CH;
36 ~—\ CHy  H B
—N S —fCI"{_—CI"'lg_f_'f'lz
37« (CaHs)aN— —CH>r—CH(CH=x)» H Br
38 (C>Hs)aN— — CHH»—CH(CH;:)» CI Cl
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| -continued
o Rq - |
U EBx-. . N=— - '_ 3 - M.p "C.
— arnple | yan - - (hvdro-
- No. Rs- . Ry | R» Ri chlonde)

9 . e —CH>—CH(CH;); H Br

40 —CH:;=—CH(CH;); Ci Cl

~ The compounds of the present Invention, that 18,

10

15

those embraced by formula I above and their non-toxic,

- pharmacologically acceptable acid addition salts, have

useful pharmacodynamic prOpertles More particularly,
they exhibit sleep-potentiating activity without affect-

_ing the natural sleep rhythm and enhance the blood
~circulation in warm- -blooded animals. Their toxicities

are general]y low, as has been demonstrated by toxicity

- tests 1n the mouse after Intravenous and oral adrmnlstra-

tion. -

By virtue of those pmpertles the compnunds of the
present invention are useful as active ingredients in
pharmaceutical compositions for the treatment of blood

. flow disorders and sleep disorders.

For pharmaceutical purposes the compounds of the

 present invention are administered to warm-blooded

animals perorally or parenterally as active 1ngred1ents in
customary pharmaceutical compositions, that is, com-
positions consmtlng essentially of an 1nert pharmacenti-ﬂ

cally carrier and an effective amount of the active ingre-
‘dient, such as tablets, coated pills, capsules, walfers,
‘powders, solutions, suspensions, emulsions, syrups and
the like. An effective amount of the compounds accord-

ing to the present invention for oral administration 1s
from 0.05 to 50 mgm/kg body weight and for intrave-
nous administration it is from 0.01 to 10 mgm/kg body
weight, preferably 1 to 5 mgm/kg.

~ The following examples illustrate a few pharmaceuti-
cal compositions comprising a compound of the present
invention as an active ingredient and represent the best
modes contemplated of using the invention. The parts
are parts by welght unless otherwise Sper:lﬁed

EXAMPLE 41
Coated tablets

- The tablet core 1s compounded from the following
ingredients:

Methyl-2-(2-dimethylammo- = 5 parts
ethyl)-5-(4-chlorophenyl-
amino)-2H—1,2,3-tnazole-

d4.carboxylate hydrochlonde

Lactose o 63 parts

~ ‘Corn starch | 130 parts

~ Sec. calcium phosphate 4() parts
Soluble starch -3 parts
Magnesium stearate 3 parts
Collodial silicic acid 4 parts
| Total 250 parts

Preparation:

‘The active ingredient is mixed with some of the ex-

cipients, thoroughly kneaded with an aqueous solution

25

40
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of the soluble starch and grdnulated In the usual way by
means of a screen. The granules are mixed with the
remaining exuplents and compressed into tablet cores,
each weighing 250 mg, which are then coated 1n the
usual way with a mixture of sugar, talcum and oum
arabic. | - '

EXAMPLE 42
' [Injection sol'utit)n

The so]unon is mmpnunded from the followmg In-

| gredlentq

Methyvi-2(2-diethyl amino- 1.0 parts
propyl)-3-(4-bromophenyl- |
amno)-2H-1.2, 3-triazole-

$-carboxvlate hvdrochlonde

Sodtum chloride | 18.0 parts

Distilled water - g.saad 2000.0 parts by vol

Preparation: |

The active ingredient and the sodium chloride are
dissolved in the distilled water, and the solution is fil-
tered into glass ampules in an atmosphere of nitrogen.

EXAMPLE 43
Drop solution

The solution is compounded from the following in-

~ gredients:

n-Butyl-2(2-dimethylamino- | 0.02 parts
ethyl)-5-(4-chlorophenyl-

| nminn)-_lH—1.2.3»lriumli~:-
4-carboxylate hydrochloride

Methvl-p-hydroxybenzoate 0.07 parts
Propvl-p-hydroxybenzoate (.03 parts
Demineralized water | g.s.ad 100.0) parts by vol.

Preparation:

The active ingredient and the p-hydroxybenzoates
are dissolved in the demineralized water, and the solu-
tion is filtered and filled into 100 cc-bottles equipped
with a dropping spout. '

Any one of the other compounds embraced, by for-
mula I or a non-toxic, pharmacologically acceptable
acid addition salt thereof may be substituted for the
particular active ingredient in Examples 41 through 43.
Likewise, the amount of active ingredient in these 1llus-
trative examples nray be varied tc achieve the dosage
unit range set forth above, and the amounts and nature
of the inert pharmaceutical carrier ingredients may be
varied 1o meet particular.requirements.

While the present invention has been illustrated with
the aid of certain specific embodiments thereof, 1t wﬂl

~ be readily apparent to others skilled in the art that the

65

invention is not limited to these particular embodi-
ments, and that various changes and modiftcations may
be made without departing from the spirit of the inven-
tion or the scope of the appended claims.
We claim: '
1. A compound of the formula



4,505,912

i3
- COOR;
R_4 N '=/
N\ /
N“(CHE)J.'_N
R 4 | \ | R
3 N = 2
T\
|  NH
R3
wherein
R 1s straight or branched alkyl of 1 to 4 carbon
atoms;

R 1s hydrogen, halogen, amino, nitro, alkoxy of 1 to
3 carbon atoms, —COORg, 3-methyl or 4-methyl

R31s hydrogen or halogen;

R4 and Rs are each alkyl of 1 of 4 carbon atoms or.
together with each other and the nitrogen atom to
which they are attached, piperidino, pyrrolidino or
morpholino; | |

Re 1s alkyl of 1 to 3 carbon atoms; and

nis 2 or 3:

or a non-toxic, pharmacologically acceptable acid addi-
tion salt thereof.

2. A compound of claim 1, which 1s of the formula

| COOR

N *-_—/

/
R~(CHj),—N

\

A

NH
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wherein

R is dimethylamino, diethylamino, piperidino or mor-
pholino;

R 1s straight or branched'alkyl of 1 to 4 carbon
atoms;

Ry 1s hydrogen chlorine,  3- methyl 4-methyl, me-
thoxy, nitro, amino, methoxycarbonyl, 4-fluoro or
4-bromo

- R3is hydrogen or chlorme and

nis2ori

or a non-toxic, pharmacologically acceptable acid addl-
tion salt thereof. |

3. A compound of claim 2,

where |

R, Ry, Ryand n have the same meanings as in claim 2,
and |

R 1s methyl, ethyl or n-butyl,

Or a non-toxic, pharmacologlcally acceptable acid addi-
tion salt thereof. |

4. A compound of clalm 2,

wherein -

R 1s dimethylamino or.diethylamino:

R 1s methyl or n-butyl; |

R 1s methyl, 4-chloro or 4-bromo:;

R31s hydrogen; and |

nis 2 or 3; |

or a non-toxic, pharmacclogically acceptable acid addl—
tion salt thereof.

5. A pharmaceutical composition consisting essen-

tially of an inert pharmaceutical carrier and an effective

sleep-potentiating or 01rc:ulat10n enhancmg amount of a

compound of claim 1.

6. The method of potentiating the sleep or enhancmg
blood circulation of a warm-blooded animal in need
thereof, which comprises perorally or parenterally ad-
ministrating to said amimal an effective sleep-potentiat-
ing or mrculatmn -enhancing amount of a compound of

claim 1.
k k% ¥ %
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